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To e v a l u a t e t h e e f f e c t of c o n g e n i t a l hypothyroidism (CH) on nervous s y s t e n d e v e l o p n t , we performed evoked p o t e n t i a l s t u d i e s on 6 i n f a n t s a t 3-8 weeks of a g e with CH b e f o r e any therapy was given. A l l i n f a n t s were screened a t t h e time of h o s p i t a l d i s c h a r g e and again a t about 2 weeks by f i l t e r paper determination of T4 and TSH. A serum specimen confirmed t h e abnormal f i l t e r paper values a t t h e time o f study. !he i n f a n t s p a r t i c i p a t i n g i n t h i s s t u d y a l l had serum TSH c o n c e n t r a t i o n s > 100 pU/ml (normal 0 ) . Serum T4 range was 4.1-8.5 pg/dl a t t h e time of study. A l l had t h y r o i d t i s s u e on 9 9~c scan. 4 had e c t o p i c t h y r o i d t i s s u e and 2 had a thyroid gland i n t h e normal l o c a t i o n .
Drainstern a u d i t o r y evoked p o t e n t i a l s (BAEP) were a b n o r~m l i n 4 o f 6 i n f a n t s and s h o d prolonged 1-111 and I-V interpeak l a t e ncies i n a l l ( > 2.5 S.D. above l a b mean f o r a g e ) . Visual evoked p o t e n t i a l s (VEP) were abnormal i n 3 of 6 s u b j e c t s and a l l s h o d a p a t t e r n of imnaturity. Somatosensory evoked p o t e n t i a l s (SSEP) were normal. These BAEP r e s u l t s i n d i c a t e s e l e c t i v e caudal brainstem dysfunction i n t h e s e i n f a n t s w i t h CH t h a t is n o t c o n s i s t e n t with imnaturity a l o n e and d i f f e r s from BAEP a b n o r m a l i t i t e s i n o l d e r c h i l d r e n who had k e n t r e a t e d f o r CH f o r many y e a r s ( P e d i a t r Res 20:570,1986) .
W e conclude t h a t i n f a n t s with r e l a t i v e l y mild CH (serum T4 
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Long t e r m growth was a s s e s s e d i n 17 g i r l s (F) and 6 boys (M) p r e s e n t i n g w i t h h y p o t h y r o i d i s m a t a g e s 11.422.6 (m+SD) and 10.224.7 y r s . Bone a g e s (F 6.223 and M 6.122.7 y r s , G r e u l i c h -P y l e ) and g r o w t h p a t t e r n s u g g e s t e d d u r a t i o n of hypothyroidism >3 yrs.
P r e -i l l n e s s h e i g h t s were 0.27+.12(73) and 0.392.15 (4M) SD s c o r e s (SDS) a b o v e a v e r a g e . A t d i a g n o s i s h e i g h t SDS had f a l l e n t o -4.045.5 (F) and -4.155.5 (M) ( h e i g h t a g e s 7 and 7.1 y r s ) b u t p r e d i c t e d h e i g h t s ( B a i l e y -P i n n e a u ) were n o r m a l ( F 155L7.5 and M 17727.7 cm). Serum T4 was 1.1+0.3 u g l d l and TSH 5702255 m I U l m l a t d i a g n o s i s . On T4 t h e r a p y (3.42.3 u g l k g l d a y ) serum T4 a v e r a g e d 9.622.5 u g l d l and TSH 2.923.9 m I U l m 1 . Concomitant with onset o r progression of puberty during t h e f i r s t 18 mos of therapy change i n s k e l e t a l maturation (ABA) exceeded t h a t o f h e i g h t a g e (&A) r e s u l t i n g i n l o s s o f p r e d i c t e d m a t u r e height;ABA/~HA r a t i o 1 . 7 3~3 . 5 (F) and 2.12.46 (M). T h i s l o s s was p r o p o r t i o n a l t o d u r a t i o n of hypothyroidism.Adu1t height SDS were lower than p r e -i l l n e s s SDS (7F-2.625.16 and 4 H=-1.92.19) and m a t u r e h e i g h t s were a l s o l o w e r t h a n p r e d i c t e d h e i g h t a t diagnosis. Adult females stood 14925 cm (HA 11.6 y r s ) and males 168+5.1 cm (HA 14.7yrs). We hypothesized t h a t some i n f a n t s of men with ~a l l m a n n ' s syndrome ( g e n e t i c a l l y transmitted condit i o n ) would show deficiency of t h e neonatal gonadot r o p i n and sex s t e r o i d surge demonstrated i n normal i n f a n t s . Most a f f e c t e d i n d i v i d u a l s a r e not i d e n t i f i e d u n t i l t h e onset of puberty i s delayed. Accordingly, we evaluated seven i n f a n t s f a t h e r e d by men who became f e r t i l e a f t e r hormonal t r e a tment f o r Kallmann's syndrome. Midline f a c i a l f e a t u r e s and g e n i t a l Jnatomy were normal i n a l l . Blood was sampled through an indwelling l i n e every 20 minutes from midnight t o 2 AM f o r LH, FSA, and e i t h e r e s t r a d i o l (F2) and t e s t o s t e r o n e ( T ) , p r i o r t o an LHRH t e s t (100 mcg N). -< 4 4 26 37 These d a t a i n d i c a t e t h a t i n f a n t s of Kallmann's f a t h e r s have t h e gonadotropin and sex s t e r o i d surge shown f o r normal i n f a n t s . W e conclude t h a t e i t h e r our i n f a n t s do not have Kallmann's syndrome, o r t h e neonatal surge remains i n t a c t d e s p i t e p r o t e n t i a l l a t e r l o s s of gonadotropin r e l e a s e . A nocturnal surge i n serum t h y r o t r o p i n (TSH) occurs i n a d u l t s between l a t e afternoon and midnight. To determine i f a s i m i l a r TSH surge occurs i n c h i l d r e n , we s t u d i e d 32 c h i l d r e n , ages 4 t o 18 years,who were normal i n height and weight. Samples f o r TSH were drawn through an Indwelling c a t h e t e r hourly f o r 24 hours i n o l d e r c h i l d r e n o r 1500 t o 0400 i n s m a l l e r c h i l d r e n . Serum TSH was measured by a 3 -s i t e mouse monoclonal IKMA( Serono Diagnostics, Inc .) ,which has a s e n s i t i v i t y l e s s than 0.3 U u / m l . The nocturnal TSH surge was c a l c u l a t e d a s t h e percent i n c r e a s e i n t h e nighttime TSH ( 3 consecutive values with highest mean) over the daytime TSH ( 3 consecutive values with lowest mean). The time of peak was t h e mid-time point of t h e highest 3 values a t n i g h t . Values shown a r e mean f SE; * p < .001, compared with age 4-8.
Conclusion: Prolonged j u v e n i l e hypot h y r o i d i s m r e s u l t s i n permanent h e i g h t d e f i c i t . T h i s l o s s i s p r o p o r t i o n a l t o d u r a t i o n of i l l n e s s and i s not due t o e x c e s s i v e T t h e r a p y . The d a t a tempt s p e c u l a t i o n t h a t d e l a y of p u b e r t y m$ht a m e l i o r a t e t h e height d e f i c i t . GONADOTKW I N SUKG E IN INFANTS OF MEN
A l l t h e c h i l d r e n demonstrated a s i g n i f i c a n t nocturnal TSH s u r g e . The timing of t h e surge d i f f e r e d with age. Younger c h i l dren had t h e i r surge s i g n i f i c a n t l y e a r l i e r i n t h e night than d i d a d o l e s c e n t s . W e conclude t h a t normal c h i l d r e n a s young a s 4 years of age have a nocturnal surge of TSH. Autor$diographic s t u d i e s i n r a t s have demonstrated s p e c i f i c l o c a l i z a t i o n of 1.25 i n h a i r f o l l i c l e basal c e l l s , whereas, i n humans, t h e absence of 1,25 n u c l e a r binding i s assoc i a t e d with alopecia. These observations suggest a r o l e of 1.25 i n t h e r e g u l a t i o n of t h e epidermal c e l l s responsible f o r h a i r growth and/or d i f f e r e n t i a t i o n . W e hypothesized t h a t i n a s p e c i e s which demonstrates a mosaicism of h a i r growth, such a s t h e sheep, t h e r e would be a s i m i l a r mosaicism of 1,25 receptor concentrat i o n s . W e t e s t e d t h i s hypothesis i n n u c l e a r r e c e p t o r s prepared by high s a l t e x t r a c t i o n of a low s a l t crude nuclear f r a c t i o n of wooly, flank skin (W) versus non-wooly, groin skin (NW). 3H-1,25-Receptor complexes e x h i b i t a 3.55 binding component t h a t co-sedimented with t h e sheep i n t e s t i n a l r e c e p t o r , bound t o DNA-cellulose and e l u t e d with 0.16M KC1. Scatchard a n a l y s i s revealed t h e following equilibrium binding d a t a :
Wooly skin (n-7) Non-wooly skin (n=7) Kd ( p<D.005 Preliminary s t u d i e s of neonatal skin indicate-a s i m i l a r mosaicism though receptor concentrations a r e g e n e r a l l y twice t h a t i n t h e a d u l t . These d a t a represent t h e f i r s t d e m o n s m o n of a cutaneous mosaicism of 1,25 r e c e p t o r s i n an animal specjes. The f i n d i n g of increased 1,25 receptor d e n s i t y i n a r e a s of wool production provides f u r t h e r evidence f o r a r o l e of 1,25 i n t h e r e g u l a t i o n of h a i r growth and/or d i f f e r e n t i a t i o n . Elevated f e t a l p l a s m total calcium (Ca), i o n i z e d calcium (Ca.) and i n o r g a n i c phosphorus (P) d e c l i n e d u r i n g t h e f i r s t 2-3 da$s o f l i f e . 1 / 3 to 1 / 2 o f p r e t e n n i n f a n t s w i l l e x h i b i t a n exaggerated e a r l y n e o n a t a l hypocalcemia (i3Gi). Previous s t u d i e s o f innunoreactive PIW (iPTH) i n ENH have y i e l d e d inconclusive r e s u l t s s i n c e sane a n t i s e r a a r e d i r e c t e d a g a i n s t b i o l c q i c a l l y i n a c t i v e forms o f h o m n e . W e used a s e n s i t i v e c y t c c h e n i c a l bioa s s a y to measure c i r c u l a t i n g l e v e l s of b i o m a s w e l l a s iPTH. Assays were carried o u t i n unbilical cord p l a s m (n=60) and p l a s m frcm noand hypocalcanic neonates f r a n 25-42 weeks g e s t a t i o n (~1 0 ) . The b i o a s s a y is based on PIW mediated stimul a t i o n o f glucose 6-phosphate d e h y d n q e m s e a c t i v i t y i n d i s t a l convoluted t u b u l e s o f guinea p i g kidney. Cord p l a s m b i o m was e l w a t e d (30.7f10.1 (SEM) pg1m.l) canpared to m m 1 a d u l t s (9.2 f 1.0 pg/ml) . Addition o f antih-PTH a n t i b o d y t o p l a s m ext i n g u i s h e d b i o a c t i v i t y . P o s t n a t a l d e c l i n e i n Ca (7.2i0.2 q / d l ) and Cai (1.05f 0.05 rrEl/l), wen in e x t r e n e l y p r e t e n n i n f a n t s , r e s u l t e d in i n c r e a s e d bioPIW l e v e l s (61.8t11.3 pr~/rnl). When Ca i n c r e a s e d a f t e r day 3, bioITH was suppressed to l e v e l s helm those o b t a i n e d frcm p a i r e d c o r d sanples. S T H also rose and f e l l i n v e r s e l y w i t h Ca. B i o l g i c a l l y a c t i v e FTW is produced bv the f e t u s and n&rn i n f a n t , and c i r c u l a t i n q l e v e l s o f h o m e resp n d to p h y s i o l o q i c a l chanqes i n Ca and Cai.
